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1. INTRODUCTION

This report is concerned with practices in hospitals and elsewhere that relate
to the management of wastes associated with health care, and the aim of the
report is to promote procedures and facilities that will reduce the risk of
the spread of disease and the occurrence of accidents associated with such
wastes. The wastes under consideration may arlsze in hospitals, clinics,
general practitioners' surgeries, nursing homes, dentists’ practices,
veterinary practices, laboratories and research eztablishments and as a result
of midwifery and other medical care in the home.

The main focus of this report is on countries in tropical areas and those
which are seriously constrained by the lack of resources, both in terms of
finance and trained manpower. The term developing countries will be used as a
concise and convenient term to refetr to countries that have a per capita GNP
less than the world average, which might also be referred to as economically
less developed, or low-income countries. However, the variation of conditions
both between and within nations is so great that it is likely that parts of
this report will apply to all countries of the world in varying degrees. The
mention of a particular method or strategy in this report does mot signify
that it ig suitable for all situations in all countries, neither does its
mention indicate that it is the ideal method.

It will not be possible for all medical establishments everywhere in the world
to achieve the highest possible standards in a short time. In many ways it is
better to adopt the inctemental approach, which states that any improvement is
better thanp none, even if the standards are not yet what would be desired.

The management of medical waste should be seen as a ladder, and managers
should be striving to climb up the ladder - that is, making improvements in
the reduction of risks and the improvement of standards, but since they are
starting at different pesitions on the ladder, it is not helpful to feel that
nothing has been achieved unless one is at the top. The important thing iIs to
be moving upwards.

This report is the outcome of the work of an inter-reginn&l congultation held
at WHO headquarters, Geneva, from 15 to 18 September 992, The list of the
participants at this meeting is attached as Annex 3.

The scope of this report is to review quickly the data that are available on
the epidemiological impact of infectious wastes from hospitals, to illustrate
the present situation of hospital waste management in developing countries and
evaluate some common practices in developing countries, and to make
recommendations for the management of medical waste - szegregatlon, storage,
handling, treatment and disposal - in developing countries. It is recommended
that this report is read in conjunction with the WHO report Management of
waste from hospitals (ERS 97), which, though it is chiefly written for
European conditions, provides a very useful background to the whole subject.

Thiz report is mainly concerned with =olid wastes generated in medical
establishments, though brief consideration is also given to liquid wastes
(i.e. wastewater),

1.1 Definitions
Several wordings are used for which the following definitions are proposed:
- Hospital wastes means all waste coming out of hospitals out of which

around 85% are actually non-hazardous wastes, around 10% are infectious
wastes, and around 5% are non-infectious but hazardous wastes.
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Medical wastes means any waste which iz generated in the diagnosis
Lreatment or immunization of human beings or animals, in research
pertaining thereto, or in the production or testing of bielogical.
(This is the wording and definition used in the USA).

Clinical wastes means any waste coming out of medical care provided in
hospitals or other medical care establishments, (This is the wording
and definition used in the Basel Convention regulating transboundary
movement of hazardous wastes). Actually this definition neglects
medical wastes resulting from medical care in the home.

Pathological wastes inc%ude human tissues, organs, and body parts and
body fluids that are removed durin% SULEery or autopsy or other medical
procedures, and specimens of body fluids and their containers. (They are
pgrt of infectious waste as well as of the three kinds of wastes listed
above) .

Infectious wastes include all kind of wastes which may transmit viral,
bacterial or parasitic diseases to human beings. In addition to
infectious medical wastes it includes infectious animal wastes from
laboratories, slaughter-houses, veterinary practices and so on.

This report is concerned with medical wastes according to the American
definitlon quoted above. The term hazardous medical waste will be uged to
deseribe wastes that can be defined as hospital, medical or clinical and that
are infectious, or hazardous in other ways,

1.2  Sources and generation
Medical wastes generation according to sources:

The following figures were collected in the USA by the Environmental
Protection Agency (USEPA 1990a):

Source Quantities
{tons/year)

Hogpitals ‘ 359,000
Nursing Homes 29,600
Physicians offices 26,400
Clinics 16,700
Laboratories 15,400
Dentists offices 7,600
Veterinarians 4,600
Funeral homes 3,900
Blood Banks 2,400

TOTAL 465,600

The following figures show the total amount of hospital waste (ineluding the
non-hazardous component) generated in some industrialized countries:
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Quantity of waste (kg/bed.day)

————-mw-m—————————mr#m——————T—m———————_____*_nm==========ﬂmm=========== :
Tyve of hdspital Norway Spain UK France USA Netherlands
University 3.9 .4 3.3 3.35 5.24 | 4.2 to 6.5

hospital

General h&spital 2.5 4.5 2.7
Maternity | 3.4 13.0

Mental hospital 1.6 0.5 1.3
Geriatric 1.2 9.25 1.7

Source: WHO/EUROPE Publications ERS 97 (Management of waste from
hospitals)

Monreal (1991) quoted figures of 1 to 4.5 kg/bed.day for generation of solid
wastes from hoszpitals in Latin America. Figures in more detail are as
follows:

e .

Country Year of study Geperation ;k:z;ed.dazz “
Minimum Median Mazx Lmum

Chile 1973 0.97 - ' 1.21
Venezuela 1976 2.56 3.10 3,71
Brazil ‘ 1978 1.20 2.63 . 3.80
Argentina 1982 0.82 - 4.2
Peru 1987 1.60 2.93 6.00
Argentina 1988 1.85 - 3.65
Paraguay 1989 3.0 3.80 ‘ 4._50

1.3 Categories of waste

Several classification systems are used for the characterization of the
different components of hospital/medical wastes. WHO publication ERS 97
(targeted towards European countries) suggested the following:

- General wastes: all non-hazardous wastes, similar in nature to domestic
wastes, o

- Pathological waste: tissues, organs, body parts, human foetuses and
animal carcasses, and most bleod and body fluids

- Radio-active waste: solids, liquids and gases from analysis procedures,
body organ imaging and tumour leocalization, and treatment.

- Chemical waste may be hazardous - toxiec, corrosive, flammable, reactive
or genotoxic (capable of altering genetic material), or non hazardous

- Infectious waste contain Eathogens in sufficient quantity so that they
pose a serious threat, such as cultures from laboratories, waste from
surgery and autopsies on patients with infectious diseases, waste from
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patients in isolation wards or undergoing haemodialysis, and waste
associated with infected animals,

Sharps any item that could cause a cut or puncture, (especially
needles and blades).

Pharmaceutical waste whether surplus, spilled, outdated or contaminated.

Pressurized containers.

The USA uses the following classification and definitions for regulated
medical waste:

Isolation wastes: Biological waste and discarded materials contaminated
with blood, excretion, exudates, or secretions from humans who are
isolated to protect others from certain highly communicable diseases, or
isolated animals known to be infected with highly communicable diseases.
(They may also be called highly infectious wastes).

Gultures and stocks of infectious agents and associated biological,
including cultures from medical and pathological laboratories; cultures
and stocks of infectious agents from research and industrial
laboratories; wastes from the production of biclogical; dizecarded live
and attenuated vaccines; and culture dishes and devices uzed to
transfer, inoculate and mix cultures.

Sharps that have been used in animal or patient care or treatment or in
medical research, or industrial laboratories, including hypodermic
needles, syringes (with or without the attached needle, pasteur
pipettes, scalpel blades, blood vials, needles with attached tubing, and
culture dishes (regardless of presence of infectious agents). Also
included are the other types of broken or unbroken glassware that were
in contact with infectious agents, such as uzed slides and cover slips.

Human blood and blood products: (1) Liquid waste human blood; (2)
products of bleed; (3) items saturated and/or dripping with human blood;
or (4} items that were saturated and/ox dripping with human bleood that
are now caked with dried human blood; including zerum, plasma, and other
blood components, and their containers, which were used or intended Ffor
use in either patient care, testing and laboratory analysis or the
development of pharmaceuticals. Intravenous bags are also included in
this category.

Animal waste: Contaminated animal carcasses, body parts, and bedding of
animals that were known to have been exposed to infectious agents during
research (including research in veterinary hospitals), production of
biological, or testing of pharmaceuticals.

Unused sharps: The following unused, discarded sharps: hypodermic
needles, suture needles, syringes, and scalpel blades.

Cytotoxic wastes; which in addition to being toxic are mutagenic and/or
teratogenic when discarded or spilled.

Radjo-active waste

Developing countries may wish to use the follewing simplified classification
for practical purposes:

Non-hazardous hospital waste (general wastes)

Sharps
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Infectious waste (other than infected sharps)
Chemical and pharmaceutical wastes

- Other hazardous hospital/medical wastes

This classification system, havin% five categories instead of elght, is
recommended to limit the number of separate waste collection and storage
channels that must be set up within a medical establishment.

The gemeral wastes coming from hospitals are mno moxe hazardous than normal
domestic wastes, and may be handled and disposed of in the same way. It may
often be the case that papetr and packaging waste, containers and food waste
are sold to merchants for recycling. This practice may pose no problems as
far as the general waste is concerned, but there may be problems if the staff
whe arrange these transactions are tempted to increase their imcome by zelling
materials that should be treated as hazardous. For this reason it is
recommended that all trading of wastes should be done officially and in a
tightly controlled way.

The remainder of this report is concerned with the wastes that may be
considered as hazardous, (i.e. not the general wastes).

2. HAZARDS AND RISKS
2.1  Epidemioclogical impact of medical wastes:

There is strong epidemiological evidence, from Canada, Japan and the USA (see
annex for bibliography) that the main concern of infectious hospital waste iz
the transmission of AIDS/HIV virus and, more often, of Hepatitis B or C virus
(HBV) through injuries caused by syringe needles contaminated by human blood,
The group most at risk are medical care workers, especially nurses, followed
by other hospital workers and by waste management operators outside the
hospital, (In places where scavenging or rag picking at disposal sites ig
common, such people face a grave risk, but no data 1s available on incidences
of injuries and infections in such situations.) It iz considered exceptional
that victims include patients or the general public. One case has been
reported in the USA of a hospital housekeeper who developed staphylococcal
bacteraemia and endocarditis after a needle injury. Unfortunately data from
developing countries are scarce if not non-existent. (Regarding wastewater
discharges, there is a strong suspicion that uncontrolled discharges of sewage
fﬁﬂT fie}d hospitals in Chile and Peru has contributed to the spreading of
cholalra.

in the USA, the Agency for Toxic Substances and Disease Registry, in its
paper: The Public Health Implications of Medical Waste, (September 1990) has
reported to the US Congress;

HIV has extremely limited viability outside a living host, although live virus
survival time may depend upon the environment and virus concentration.
Therefore, except for those persons within the health care setting, the
potential to develop HIV infection from medical waste contact iz remote.
Because HBYV remains viable for an extended time in the enviromment, the
potential for HBV infection following contact with medical waste 1s likely to
be higher than that associated with HIV.

The workers most frequentlg injured in the health care industry_ ate nurse ' s
aides, registered nurses, housekeeping and maintenance persennel, and
food-preparation workers. The annual injury rates for these occupatiens vary
from 10 to 20 per 1,000 workers.

0f all workers who may contact medical waste, sanitary services workers (e.g.,
refuse workers) report the highest rate of on-the-job injuries. Their overall
injury rate of 180 per 1,000 workers per year is more than double that of the
entire US work force combined.




PTG RSt PAs L Pt B A A oy i PN

WHOQ/PEP/RUD/94 . 1
Page 7

Ranges of estimated medical waste related injuries from sharps accurring
annually for non-hospital employees are: nurses 28,000/48,000, emergency
medical personnel 12,000, refuse workers 500/7,300, dental assistants
2,600/3,900, physicians 500/1,700, animal technicians 400/1,600, dentists
100/300, and veterinarians 50/200. Corresponding ranges for hospital
employees are: nurses 17,700/22,200, housekeepers 11,700/45,300, hospital
techniecians 12,200, laboratory workers 800/7,500, physicians and dentists
100/400. Estimated apnual numbers of medical waste related HBV infections
resulting from above quoted injuries are among non-hospital employees in the
following ranges: nurses 56/96, emergency medical personnel 24, refuse workers
1/15, dentsl assistants 5/8, physicians 1/3, and dentists <1. It iz estimated
that half of infected persons will develop the disease. For hospital
employees the estimated numbers of HBV infections are: nurses 26/45,
housekeepers 23/91, hospital technicians 24, laboratory workers 2/15,
physicians & dentists «<1.

It is also estimated that no more than one infection by the AIDS wvirus will
arise yearly in the USA among each professional risk group other than nurses
and housekeepers. For each of those 2 groups the risﬁ will be 1,3,

According to theoretical caleulations the annual pumber of HBV infectioms in
non-hospital employees as a result of medical waste related to injuries from
sharps is between 162 and 321 in the USA compared to a total of 300,000 for
all cases, Between 1 and 4 cases of HIV infections in non-hospital employees
as a result from medical waste-related injuries from sharps may alse occur
yearly in the USA against a total of 35,238 cases of HIV infection reported in
the USA during 1989. The actual number of infections is probably lower than
the maximum theoretical estimates.

Data for other kind of infections due to medical waste as well as data on
injuries in the general public from medical waste are insufficient to reach
any conclusion.

At least one recommendation that emerges from these findings is that risk
groups such as nurses, hogpital housekeepers and all persormel who handle
medical wastes must be immunized against hepatitis B, Care must be taken in
drawing conclusions about risks faced in the developing world, where
supervision and training of those with access to medical wastes may much less,
and many more people may come into contact with such wastes

At the WHO consultation Professor Shiro Shirato (chairman of the Japanese
Soclety for Research on Medical Waste) reported the following data from Japan:

In July 1987, two young interns in paediatries - a2 25 year old woman and a 28
year old man - were accidentally infected by syringes; these incidents
resulted in their deaths from acute hepatitisz B. Those syringes had been used
on virus-carrying patients and acecidentally punctured the interns’ fingers.
The virus was identified as a virulent mutant of hepatitis B virus. &Similar
accidents happen in other Japanese hospital - a teotal of 570 cases were
reported in a 3-year peried. Fortunately, the victims received immunoglobin
injections in time and casualties were avoided. A survey by the public health
authorities in 1986 showed that 67.3% of waste handlers inside hospitals had
reported injuries from sharpsz, and that 44.4% of waste disposal workers
outside hospitals had also reported wounds when handling hospital wastes.
Blood examination among wounded workers showed numerous infections by HBV but
also a few by HIV. Other analysis showed that blood infected syringes often
contain more than the infective doses for both viruses. These figures should
be weighed against the fact that the Japanese population includes only 2% of
HBV ecarriers (compared with 10% in some other Asian countries) and far less
than 1% of HIV carriers. In one city children stole discarded syringes from a
hospital waste dump and got infected. The first conclusion that was drawn
from the case of the infected children iz that simple burving of medical waste
is not sufficient to prevent the spread of disease. The second conclusion is
to point out the specific hazards from discarded eytotoxic drugs, should they
be buried. They act as a mutagens to all biological beings.
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In total Shirato has documented in the Japanese scientific literature more
than 500 cases of infections related to medical waste, more than 500 cases of
injury or poisoning with chemical waste from hospitals, and more than 400
cases of bio-hazard from cyto-toxic drugs improperly disposed. It is very
important to note that, using data on HBV and HIV survival rates from Resnik
tables, Shirato has computed that the amount of each virus surviving in an
infected syringe may remain above the infective doses for eight days after it
was used on an infected patient.

Shirato’s estimate of the time during which infected syringes pose a hazard is
of great importance. It is often assumed that HIV quickly becomes inactivated
in an unfavourable environment, but it appears that the conditions that exlst
inside the needle and body of a syringe are much less hostile that might have
been presumed. If this information on survival times is coupled with the rate
at which injuries occur (as exemplified by the data from the USA) and higher
incidences of HIV and HBV in some populations than those found in Japan, the
rigsks of infections from syringes in some situations become alarmingly high.

The case of the infected children shows that simple burying of medical waste
is not sufficient to isolate it from the public. Minimal requirements for the
safe burial of wastes from hospitals will be discussed later in this report .
A further conclusion is the seriousness of the specific bazards from discarded
cyto-toxie drugs.

Data on infection or poisoning from medical wastes are scarce, but it is clear
that such accidents do happen. According to Shirato, during a 3-year perlod
671 cases of hospital waste accidents were documented in Japanese hospitals
out of which 570 were injuries through infected needles or syringes and 101
were linked to drugs and chemicals.,

Radio-active hospital wastes caused a notorious accident, reported by the
international media, in a Brazilian city in 1989. There were fatal and other
serious cases of irradiation by radio-active hospital waste in abandoned
equipment that was scavenged from a dump.

Cyto-toxic drugs, because of their high potential to kill a variety of
organisms, are an acute danger for the environment. Such drugs must be elther
destroyed by high temperature incineration or stored in sealed containers,

2.2 The situation in developing countries:

When reviewing the situation in any country it is important to consider the
cultural beliefs and degree of awareness of health issues, as well as the
practices and technology. 1 '

Some cultures tend to keep contact with waste to the minimum. This has the
advantage that there is less interest in reusing or recycling waste items, and
so the risks from certain hazardous components in medical wastes are less.
However, the same belief may discourage professionals from being involved in-
waste management, $o that there 1s vetry Eittle control over how medical waste
is stored, handled and disposed of. Other cultures find reusing wastes and
exploiting their potential more acceptable, and in such cultures there is a
gteat danger that contaminated and hazardous materials will be returned to the
economy. There atre many ways in which hazardous components of medical waste
can pese a threat to society: B

- There was a case in Central America where used syringes were being sold
to schoolchildren as they came out of school.  Brightly-coloured sweets
were put into the body of the syringe, and the complete syringes (with
the needle attached) were sold.” Children enjoyed the sweets and then
played with the syringes. Of course, this practice was stopped when
discovered by pub{ic ealrth officials.







